Resumo

Objetivos: comparar a validade e reprodutibilidade dos sinais clínicos (palidez palmar e conjuntival) com a escala de cores da hemoglobina da Organização
A sample of 206 children was selected to compare anemia diagnosis through clinical signs such as palmar and conjunctival pallor to the WHO hemoglobin color scale, method 9 during AugustOctober 2001. Sample size was based on the formula for estimating the sensitivity and specificity of diagnostic tests. 12 N=ZxZ(P(1-P))/(D/D) D was determined (width of the confidence interval) to be 5%, and, hence, z = 1.96. To compensate for losses, N (sample size) was increased by 5% to 204 children.
The p value was chosen based on the highest sensitivity criterion (85.2%) from the study of Montresor et al. 13 for anemia diagnosis, using the WHO hemoglobin color scale. 9 The study involved those children between 6 and 23 months of age who were accompanied by their biological mother during their medical visits to the pediatric unit. Children suffering from chronic diseases (cardiopathies, rheumatic diseases, nephropathies, gastrointestinal disorders, respiratory diseases, etc.), whose diagnosis had been confirmed at the time of the medical visit, were excluded.
Clinical signs were evaluated by two examiners, one nurse and one pediatrician, previously trained on IMCI guidelines in the clinical evaluation of children's palmar and conjunctival pallor under artificial light (a fluorescent lamp). Each of the examiners observed the children's conjunctiva and hand palm at different times, evaluating pallor on the basis of personal judgment. Following, the biological mother's hand palm was evaluated as a standard to identify palmar pallor.
Introduction
Iron deficiency anemia is the most prevailing nutritional deficiency on a global scale, especially in developing countries. 1, 2 The World Health Organization (WHO) estimates that more than two billion people are anemic, which is about one-third of the world population. 3 It is also estimated that, for each anemic person, at least one other suffers from iron deficiency. 4 The prevalence of anemia among under-fouryear old children is as high as 39% in non-industrialized countries, but industrialized countries also present a significant prevalence rate, as high as 20.1%. 1 Children, especially young ones, and women of reproductive age, particularly during pregnancy, are more vulnerable to anemia due to their unique physiological characteristics. 1,2 Typical consequences of iron deficiency anemia include decreased development and motor coordination, decreased language and cognitive capacity development, psychological and behavioral disturbances, and decreased physical activity. 1, 5, 6 Hemoglobin analysis is one simple and most economical laboratory parameter and is thus used quite frequently in population studies. 1 Another method for diagnosing anemia, studied and used in countries with regions where no laboratories or few available health resources are present, is the physical exam, which aims to identify skin or mucous membrane pallor as clinical signs of anemia. Anatomical segments such as the conjunctiva, palm, nail bed, lips and tongue have been used to identify anemia. 1, 2 Due to the need for intervention in high infant morbidity and mortality rates, especially in developing countries, the Pan-American Health Organization (PAHO) World Health Organization and the United Nations International Children's Emergency Fund (UNICEF) formulated Guidelines for Integrated Management of Childhood Illness (IMCI), which guide the evaluation and classification of anemia in children based on the clinical signs of light or severe palmar pallor. 7 Moving beyond clinical signs in diagnosing anemia, Stott and Lewis 8 developed a new and alternative method, namely the WHO hemoglobin color scale. Initially, the technique involved the comparison of a blood drop collected on a piece of special filter paper with a color scale including ten shades of red. 8 Later on, scales were developed with six shades of red and various studies have been carried out to verify their performance. [9] [10] [11] Since IMCI guidelines are being widely dissemi-the agreement between the color scale evaluation and laboratorial hemoglobin levels.
Results
The prevalence of anemia in the children of this sample was 92.7%, with a hemoglobin average of 9.6 ± 1 g/dL. Prevalence of moderate/severe anemia was 20.9%. The two examiners found prevalences of 69.1% and 73.7% by the WHO hemoglobin color scale. The
To evaluate palmar pallor, the examiner opened one of the children's hands, partially extending the fingers, and observed the palm color Clinical evaluation of conjunctival pallor was carried out by means of the mucous membrane discoloration concept, that is, the decrease or loss of the reddish pink color. To evaluate conjunctival pallor, the examiner turned the lower eyelid and directly observed the color.
The same examiners also evaluated the WHO hemoglobin color scale. 9 They received two days of training prior to use. Training was performed through blood samples, selected at IMIP laboratory, containing ethylene diamine tetra-acetic acid (EDTA), including a demonstration of the method, after which the examiners compared the hemoglobin lab results with the values obtained on the color scale. Twenty blood samples were used for each examiner. The technique for using this scale determines the use of a fresh blood drop on a special filter paper of the exact size to cover the opening on the scale (diameter of approximately 1 cm). Evaluation of the hemoglobin color scale was carried out 30 seconds following blood collection, based on the separate judgment of each examiner, comparing the blood drop to scale colors. Hemoglobin concentration was determined in accordance with the values on the scale, ranging from 4 to 14 g/dL, including grades of 4, 6, 8, 10, 12 and 14 g/dL.
Laboratory analysis of hemoglobin levels was only performed in the same day after the examiner's evaluation of the clinical signs and of the color scale. The mothers were not informed of the diagnosis.
The project was approved by the Committee for Ethics and Research on Human Beings of the National Ethics Committee. All children who were diagnosed as anemic received oral iron sulphate treatment.
Collected data were processed by the Epi-info, version 6.04 (Centers for Disease Control and Prevention, Atlanta, GA, USA) and Statistica (Stata Soft Inc, Tulsa, OK, USA). computer programs. Anemia diagnosis was based on standards set by the World Health Organization, which accepts hemoglobin concentration values of <11 g/dL 1 as a parameter to confirm the diagnosis of anemia in children between 6 and 59 months of age, and <9 g/dL 2 for moderate/severe anemia.
The validation (sensitivity, specificity, positive predictive value and negative predictive value) was carried out by using hemoglobin value as a reference standard, 12 18 and 23 months. Gender distribution was 51.2% males and 48.8% females.
Correlation between color scale and laboratorial hemoglobin levels was studied by Bland-Altman 14 plots (Figure 1 ). For the first examiner, in 67.3% of cases the difference between hemoglobin values of the color scale and the laboratory was within the interval of ± 1 g/dL, and in 92.1% was ± 2 g/dL. For the second examiner, the difference in 66% of cases was within the interval of ± 1 g/dL, and in 92.6% was ± 2 g/dL.
Data analysis revealed greater sensitivity when combining palmar with conjunctival pallor, followed by palmar pallor alone for diagnosing anemia in observed average hemoglobin values corresponded to 9.7±1.3 g/dL and 9.6±1.4 g/dL. According to the color scale, the prevalences of moderate/severe anemia were 16.2% and 20%. Very low prevalence were found according to the diagnoses of palmar pallor (39.3% and 26.5%), of palmar pallor in comparison with the mother's palm (29.9% and 13.8%), of conjunctival pallor (19.7% and 22.9%), and the combination of palmar pallor and conjunctival pallor, individually or together (47% and 30.9%).
Children's median age was eight months old, with 67.3% of them between 6 and 11 months, 25.6% between 12 and 17 months and 7.1% between Comparison between clinical signs and hemoglobin scale methods Specificity displayed higher rates for conjunctival pallor and for palmar pallor compared to the mother's hand palm.
NPV were high, exceeding 80% for all signs and for the WHO hemoglobin color scale, while PPV were higher for the hemoglobin color scale.
Discussion
The high anemia prevalence (92.7%) found in our study in the age range between 6 and 23 months is consistent with WHO's report that in the first five years of life, iron deficiency is highest in the second children. Conjunctival pallor obtained the highest specificity (Table 1) .
When evaluating the capacity of the WHO hemoglobin color scale to identify anemic and nonanemic individuals, a sensitivity above 72% and specificity rates above 53% was determined. Table 1 displays positive predictive values (PPV) above 90.0% for all signs and for the hemoglobin color scale. The highest negative predictive value (NPV) went to the hemoglobin color scale.
The combination of palmar or conjunctival pallor and isolated palmar pallor (Table 2) reached the highest sensitivity coefficients for diagnosing moderate/severe anemia. Montresor et al., 11 when considering cut-off points of 8-9 g/dL and <7 g/dL, respectively. However, for most of the clinical signs, except for conjunctival pallor, the first examiner displayed a greater capacity to identify true positive results in cases of moderate/severe anemia, increasing the test sensitivity. In spite of using different cut-off points for severe anemia, Ingram and Lewis 10 and Montresor et al. 11 showed that there are no errors in diagnosing severe anemia by means of clinical signs, considering cut-off points <6 g/dL and <5 g/dL, respectively. However, higher hemoglobin values are hard to detect and interpret through clinical signs.
For anemia diagnoses, the ideal situation would be to use indices resulting in a higher incidence of false positive than false negative results, since the treatment of non or mildly anemic children who are diagnosed as moderately or severely anemic would not be a problem for most of them. However, an increase in false negative results would imply that anemic children were not included in anemia combat programs, which would be very harmful in places with high anemia prevalence rates.
Various authors have also reported on the performance of the scale, verifying sensitivities above 80%. 11, 13, 17 One of the advantages in using the hemoglobin color scale is that the examiners can be trained in an easy, fast and economically efficient way, with a minimal need of material, to distinguish between the different color variations of the scale, without observational bias. 8, 9 However, in this training, it is important to follow the instructions on how to hold the instrument and use the correct thickness of the blood drop, adequate environmental luminosity and the established reading time. 8, 10, 18 Other advantages of the color scale are its low cost in comparison with other methods to determine hemoglobin concentration, and durability, since instrument colors remain's stable during various months, even when in constant use. 19 It's important to note that in laboratory diagnoses, hemoglobin reference values are expressed in 0.1g/dL, while the scale is read at 2 g/dL, or 1 g/dL intervals when the examiner considers the value may lie between two shades. According to the guidelines described in the instructions for color scale usage, in case of doubt, the examiner should consider the lowest value, thus increasing the number of false positive results, which would be of interest to communities with high anemia prevalence. 11 Even when guidelines are followed, confidence intervals specificity for both examiners in this study revealed a wide variation suggesting that color scale use holds year. This is due to both a low dietary iron consumption and rapid growth in the first year. It's possible that in Brazilian Northeast, local dietary practices associated to poor socio-economic conditions contribute to this scenario.
In validation studies, disease prevalence may modify the instrument performance indicators, showing high PPV for high prevalence or high NPV for low prevalence. Therefore, the test ability to confirm anaemia (PPV >90% for all signals and for the hemoglobin colour scale) for self-diagnosed subjects, as well as the test ability to identify high NPV (>80% for all signals and for the hemoglobin colour scale), should be regarded as strictly valid only for the population under study in this work.
The use of the WHO hemoglobin color scale has been studied with lab blood samples and has displayed a high correlation level with the concentration of blood hemoglobin in adults when using the linear correlation method. 8, 9, 15 Montresor et al. 13 have shown a 0,80 correlation rate between the color scale and the hemoglobin values measured by the HemoCue in pre-school children.
In this study, the use of the Bland-Altman plot to analyze the correlation between two methods of clinical measuring, 14, 16 emphasized that over 90% of the agreements between hemoglobin values of the color scale and laboratory values were comprised in the interval of ± 2 g/dL, which was accepted considering the scale's color intervals.
The WHO hemoglobin color scale, with sensitivity above 70%, revealed to be a better method than clinical signs to diagnose anemia in children. Using an instrument with pre-established color standards reduces error subjectivity caused by individual interpretation, like in the case of cutaneous-mucous pallor. However, specificity was lower than for most of the clinical signs. The clinical signs displayed a higher amount of false negative results as compared to the hemoglobin color scale. Therefore, it is difficult to identify skin and mucous pallor in cases of mild anemia, increasing the risk of not diagnosing the children who are actually ill, meaning that many children diagnosed as non-anemic were actually anemic.
The results described above corroborate the studies by Ingram and Ingram and Lewis 10 and Montresor et al., 11 in which sensitivity for diagnosing mild anemia was higher for the color scale than for clinical signs.
The scale also revealed to be a better instrument for diagnosing moderate/severe anemia, according to the second observation of this study, which also corroborates the studies by Ingram and Lewis 10 and
Comparison between clinical signs and hemoglobin scale methods use of the WHO hemoglobin color scale for anemia diagnosis in the routine practice of health professionals, not as a substitute for the laboratory test, but as a useful method for early diagnosis of a possible decrease in hemoglobin levels, with the goal of fast intervention and, therefore, prevention of a possible problem.
